; 

esp@cenet document view 

REACTION CHAMBER GAS FLOWING METHOD AND SHOWER HEAD USED 
THEREFOR 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 
- international: 



JP20002 12752 
2000-08-02 

CHAE YUN-SOOK; ZEN RINSHO; KANG SANG-BOM; 
Rl SOIN; RYU KEIKAN 

SAMSUNG ELECTRONICS CO LTD 



Also published as: 

H US6478872 (B1) 



C23C16/455; H01L21/31 

- european: 

Application number: JP20000008699 200001 18 
Priority number(s): 



Report a data error here 



Abstract of JP200021 2752 

PROBLEM TO BE SOLVED: To provide a 
reaction chamber gas flowing method 
simultaneously solving the problems of the 
increase of contaminated particles and the drop 
of a vapor deposition rate and to provide a 
shower head used therefor. 
SOLUTION: So as to prevent the mutual mixing 
of 1st reaction gas B and the remaining gas A, 
via individual gas inlet ports, respectively, the 1st 
reaction gas B is flowed in toward the edge parts 
of a substrate 110, and the remaining gas A is 
flowed in toward the center part of the substrate 
110. Moreover, so as to prevent the mutual 
mixing of the 1st reaction gas B and the 
remaining gas A in a shower head, passages are 
individually provided, the emmision ports 140 of 
the 1 st reaction gas is formed on the edge parts 
of the bottom face of the shower head, and the 
emission port 130 of the remaining gas A is 
formed on the center part thereof. In this way, the 
formation of contaminated particles at the inside 
of the shower head and the reaction chamber 
100 is suppressed, and the vapor deposition rate 
is increased. 



140 



140 




Data supplied from the esp@cenef database - Patent Abstracts of Japan 



BEST AVAILABLE COPY 

http://v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP2000212752&F=0 



<.mn*mm <jp> (12) & ^ fft & $j[ (a) ai)mam&m$* 

^^2000—212752 
(P2000 -212752A) 

(43) &B8 5 ¥&12¥ 8 £ 2 B (2000. 8. 2) 

(51) IntCL' ISSUED FI f-73-n##) 

C2 3C 16/455 C2 3C 16/455 

H0 1L 21/31 H0 1L 21/31 B 



&a§!# *SfcR Sf*tO»19 OL (4 9 1) 



(2oms## 


«K2000-8699(P2000-8699) 


(71) USA 


390019839 










C22)£EUBB 


ipjgl2^ 1^18 0 (2000. 1.18) 




*!«BJOKl*Bt«AaK«Sfilil416 






(72)5698# 


S A t 


(31)«£*3£®## 


1999P-1279 




*«RB V ^^SffiSAPJEAS 2 P 


(32)«£B 


¥^11^ 1^189(1999. 1.18) 




103-582#» 


(33>«*fc*33KH 


m (kr) 


(72)56^ 


4 ft n 








*«ESV ^^BiJrtSSEHiE^llJBlSO 








-354#j6 mSK7-302^ 






(74)ftSA 


100086368 



















(54) KfS^+W^XSfEA^aRrX-entCfflV^^-y^-^yH 



(57) [mm] 

mm] mm4>m&imMa&o&T<Mm& 

[ft5ft#©] niSJtMZBt&'XDE&liZAtlfi 

mi®c.*'^BttS«l 1 OOtHWcifiJtf-ciSAU ^ 
9©KES#'*A«S«1 1 OC^SBfclSjWtil^tcSS 

at se»tc. aiifiis^Bacflaoose^xA 

£<I*«:ia:W. S?ri£(S#xB©fiaHni 4 0tti'ty 
--^ K©fiffi©»9tCj&JiSU »0<O5l6^A©tt 

upi 3 0tt*©«t>*a«c»ifc-ra. cti«c < fc'3->-f'7 




#;UJ:WESfi©»gWcGltfT8iAU 1512^0 ©SIS 

[If #31 2] IfiBBfjSOSKi. Hi-T-Hldififfi (AL 
©SIS* + W<#Xi£A2fffi. 

imos 3 ] mew 1 s&tf aacfsw ©sittf* 

Tsit*3g 1 «ce«©Ei6* f 
tm?m4 ] mam 1 sis#x&cm<j ©jse*'* 
«. ■en-enn^«t&©/c!s?>K:ajB^<!:ftK:8£As 

tt* 1 4 £!f$m 4 T &lft!pg 3 KEtt©Kfc* + »< # 
XftA#8;. 20 
[IS*® 5 ] MESfRtfxi*. ^r£ttSv(*-e*Sc i 

a, 

[M*>16 ] urieii 1 fatattRcfflw ©Etfctfx* 

SUI-^Htt. irSBtraiUIEaS*'X©**SUL,-CB!r 
+ >'<*'<-t?r S C 4 £®®4f Sit*! 4 

©W2Ktff&3KJ£#X«|BJC#xaAP£rtl/Ti:i» 30 
KS-^SiSK^BtKifcATSav ai»BEl»Kfi^ 
O&HJ: 5 KH^fcl^SSKiSA'f Z^-ftltKIXjm 
fcJ: 9{ft*Sf S c 4 £ft$i:4-f Sit*3l l ccEiS©K(S 

*'^4SJCi>tt©**^2Ry : SI3Slc.**X*s^*n. fT 
EW 2 Rtf® 3 St&tfX ttSt, »«til£ L j J: 5 Jcffi * 
©#x£AP£:ft L T«tA S 5 C 4 4 * Sit* 
3g 1 tcEiS©®*? 1 t 

±*©^SP«:g:lt6n7\:**X?iAn«:^OT±^f>^ 
AU iJE»D©^#Xtt8rEKl£* + >''5©±:fr© 

S C 4 -J-S«*3B 1 (CEt£©£j£* 

fiiLAfiiio 

[ 1 0 ] friam 1 J5j£#x ttu§2£i&*' 

i/. »iiie^o©sr&^xBUfssj£;5 i -!'>^ , ©±^©4i 
ftgpjcsw p,n^x^An%/r u-c ±#*> e>fiSAf * 

C 4 *&gt4TSSt*1 1 KK«©Rl6* t >A#X«S 50 



#8)2000-2 1 2 752 
2 

A*& 

[«*« 1 1 ] msiW 1 fifctfattlWEfilt;*' * 
©fiffl©»8WC89;W 6nfc^^aAP*/> l/-CT**>6 
SfcAU iIia^»)©SXc>*'^«B(rfBSlE5 i + >>'<©±^r 
©+*8BCCRW 6n/cJ!/xaAPt/M/r±**>6SEA 
?S C 4 £tf«i4T •5.11*31 1 «:£«©££* r 
*ii£A:fr£. 

[»*3S 1 2 ] J®£? + >n'rtKKaS ftfcSffi±tc 

tf* i . kotos* 1 Km* t m& u -cue 

&»*^JS*Sgf2Kj£#X£ffl*©:tfxaAP ) &:ftt/ 

( a ) wimmommcm-cmiBm 1 Rj£#x*Br« 
BsraasATsxT^^. 

( b ) b512® 1 Kl&tfXOifcASjSIr U ♦ 
(c ) ltia»R©+'&awc|SjWC 6512^2 SJC#^*9f 

©^rasA-rs^f-?^. 

(d)*E»2RJ6^<D»A%jl»fU Bif^lE^f 
t?C 44«F«4-rSSlfe^ + >^^SItA*& 

CsS*3S 1 3 ] isaxf^ (a) wcf (c) ©*n 
•e^Birs^ i Ry ; ®2Si5^x©n^' v «c«i&©7 v c«i>fc 

affi^^tCj^L, |»EXf-»^ (b) (d) 

©-en-enttmrf^ 1 Ro t H2Kic;#x£ffieri'r»3B 

^©*?rSSAl/^W-5C 4(C«fc iC 4£!f$ 

®t4TSiS*3l 1 2 KE*8©5)£? + >^if^K1} 
& 

4%^®4-T.SSS*3Sl 3tcEtS©5)£9 L + >-'^« 

Am 

C»«3B 1 5 ] ttEttftfit. &fM©JgJf «:-C^.gTS 
fcift. HiTEXr-f 7' (a) ^^bX^-^T' (d) ?r?g<5 
met Zim 4T *»*« 1 2 KBttDSlfc* + 

CW*H 1 6 ] Tg»tcSK*i|SgS intclxfo? * >^ 
©igpecg^^hr. 5l»«:S)£:tt©S.5.2a^*fc« 

"C. 

ffE^f? — K©±ffiCC^fiS$n. niSl&A'X© 
#l*ft«*>6UE^ 1 £06*** fciRIW 3* 1 ^X^J&D 
4. 

lifEi' f7~^v K©±ii KJgfiS S n. bITE® 1 

^ * i»i ^cgm <omsm> ^mam*) ©sic. 
frEW7-^v K©s®©+*sutc^i!j^fi2§nfcgi 

D©^»H1P4. 

WEf t "7 — F©BWW»«:»i!t8ti. HE* 1 * 



(3) 

3 

#*iTSW7-^* F. 

1 7 3 maMt^ 1 #*ttHo* we* 

WSOis+y—^v F. 

[H*8 1 8 ] BtriB^fS^m 1 #x*IHP*flRSS n 
fclWaS/*7 — -9 F©J6ffi©t»^¥Stt. ffllESfi 

SI 6CcK»fiDVi>7 — Fo 
[19*3S 1 9 3 WraSO OSlCatfXCCHt. MB$ 1 S 
It*f * <t SJSttO* 2 RO'KI 3 ft, 
IWE» 2 ROW 3 5J£#* *fl»&-f S fctf>©gyiB£§9 <D 

Wtttzmmi BicmWDf+y — f. 

[000 1] 

iSfeA^ffiR^ntcfflt^^+^-^^FCC^O, J:0 

[0002] 3 

R*JBfiSr Suffice tt. $JgfttB&S& (Physic 
a I Vapor Deposition: y&V 
>#ti>W5. fcTF, PVD) , <t?j(H9RVffi (Ch 
emical Vapor Depos i t i on, K( ■ 
T> CVD), JSR-JBttfiffi (Atomic Laye 
r Deposition, fc{T, ALD) , /WXC 
VD (Pu 1 s e d CVD, fetT, PCVD, 'W* 
CVDOBIBK^-CliaBirrS) *«w 
« % 1$K:CVD, ALD, PCVDCCiBfl|BllB4//^» - 

SETSt*. v-xtfx (fijfotf*) + 
±««:*3»S*ifc^ + 7 — ^ FKJ:9W»S*i*. 0 
ltt, C<Dcfc5fcfiE*©fi£SK'*7 — -tr F©«fi* 

7 — F©JSffiH ,, C*4. 

[ooo3] aiscf@2iC7S-rcfc^ic, st*(ovt7 
-^?f«, jpriac;»2Si6^x^*h-tti©ttAP 



«|*BB2 0 0 0-2 1 2 7 5 2 
4 

12, 1 4«H/t#l 6©WS!»(¥KlCi;rH»- * 
WSStt -5 * «< 5 > yo^ftifrK J: 0 i< + 7 v F 
1 OrtKifcAStf*. »lRDW2Ka«/*tfc 

F 1 0rtCCT8£3*i* 5/ + 7-"s* F 1 0<DB 

3S©5/+7 — -9 Fl 0 (fi£5$> tt. »fc»iRtf» 
25J£//X*ffiSSJ£tt**S»^ ^t7-^-; F 1 

1 OrtCC^g^ftSCiKcfcO, 5/* 7— ^*F*Wl 

[0 004] COWBtlWfci'ifcft- SlRtf»2 5 
j£#X<D«ttft*ffl* fcft 9 #Hf5$<^> t9-^? F3 0 
3&s»*3hfc. H3t*. C©J:9tt«aw)»(IK2/-r7 
— ^ F©«jg*^0/cBrBBHr*a. £/c H4tt. 
H3 6C^0/cV + 7-^9 FOJiffiHr**. 
@4CC^T<£5K:, fi£3lW)»*K^i'7-^» Ftt. 9 

iaa»2£Ej6*^*»^+7 — <v F3 ortccrsi»«c 
8, 4 0*>5ftffiSft*«fc5fc*JfcS*vc^S. i£3 

aietcm i e&#zrv5&* * »<rtfc»a-r sflfc© 

[0 00 5 ]-*, I1S^2®S^«AWI 
ttt. SJS^oaffll (SHB) ^fiSft* 

8?> % aj»^^JS^^x©iSA^^5>^i»S^or 
[0006] <bc5* s , **aa»*^©«»Wft»A 

Wci/t7 — ^ F*JB^. SS±tCTi N«4«»r 

CC"C7nUfcfeCD^05-C*^, CCr, WlSBS^i 
Lr«T i C l 4 v »2H(6*f^4l/-C«NH J *»C>. 



C4) 

5 

e>9?6J&>&<fc5£. ^-^O«|*20 0 sccni 
tt±fC*M>"J-±, T i NR©ftttau£*s 1 0 A/m i n 

^&<&S. SEfc, ftB©£RfC<>:9> ^-^#X©« 
SB. Jft5 00 s ccm4«ISi«:Lr*n«±«:r* 

U SOOsccmfiLbfcTS^ T i NR©JSfiafi 
[000 7] 

#X iaWEEl&r S t tfcJ: 0 t»*£rt UTS/* 7 

-a 9 fi o©«trt«:a»-r*fc«> % *>+9 — f 
*^*w«rsfc». atttfxfcjos'**-^* fr 

^KffiTT£<!:£fcCc, c©2ffi#x©«£g£figpT 20 

Wf*ft«:ffllf^S/t9 — -9 Ft&0tr*C&*gn 
[0 00 8] 

fc#>, *«IBfic<tSSJ£^ + >^*xisfeA*Stt, JSC 
«C*B5Sa^*5 2«*fctt*ft«±OJEK#X«: 30 

KfattTifcAU »0 0>JSJ£^i3a6«©**»fcft^ 
ri6AS*S. CCt\ Br5£©BtB. ALD*»ttPC 
VD«t6KJ:0n-rS(Da»sAlr». miBBtH 

El>«c«d , r*J:5K:H»K:!»A'r**. *i>BS:c>k: 
[0 00 9] S6«c % *»fHKJ:SHl6* + >^^* 

A#^ffi©^©#»a\ Efc**>'<rtfc«itsti 

©JE***to* 1 JEfctf xatfW 1 Sf&tf X isicor 
««*««T4»2fij£^*ffl^©^aAP*^0 
T^A*r<5>^£-C*or. ra©**<cAirc*iaB 
#X«Jr©OT8^rSX^*:74. flllEI&tfX©* 50 



1$gf! 2000-212752 
6 

VthXTvlb* «R©**»«:Bi»r»2filC^ 
^SWiSAr^^r^i, #2JBOS*/x©»A* 

5Xf 9 CCr, *iaa**2JKJ£#X 

tflfcA-r -6 x^ 9 :/©**i**ib» 1 aow 2 saw* 

»W 2 J5J£#x £iS#r bxmitfZ<D?>ZV£\LMZ>C 

«cr»»T*fc«>. mj^#x**A-rsx 

aCM-^«xy-*:/£ % S2JS£#x«r»AT5X 

[o 0 1 0 ] *fc, waofca«*jtfiW-ste»«:. •* 

*WCJ:*S/*9-^? KB. TfflfcgfijWKHSftfc 
KJ6* * >/<©±Sfc$»S hT5C>fc^tt©*5 2 

«^»**i«±©Etf#x*sj£* * >^cc«»r * 
s*vc» 1 ®6*fx©fl8&a»6* 1 si&tf x*«»s 

hSSH^Xttlftni. — **F©±HW&*3 

nr hi 1 sj&w x * 1$ i »fc» 0 ©kjs#x ©«&«*» 6 
9 F©£B©tiwtc&tt3hfc&K©g 1 #xfttH 

□ <b. F©Kffi©*f)^fc£ftJ&fiEStifc 
^©tfXftfflPi, *>*7~ F©lHf*©rt»K:j& 
j£ $ nr 9 1 #X{*J6P i »jft(D JR 1 #X ttltiP fc 
^ 1 #X ffi?§ <t , ^t7-^ v F©If§»ftSWCjfl 1 # 

xafei skstwec^ss s nr a 0 ©#x{£&p 4 
ccr, Sf£ 1 tfxfttHPB* »0©#x«UlP«:Hrcr 

WfcJ:*S*^ + >^^x»A*ttac;**x«:rac>*^ 
t7^9 FBv ffiSJSl£tt©*5SaWX«r. -*B 
S«©ltScci$i^ % fl&j?BS«©**3«:fii^rSSa[W 
CCS£A$^^>C<i:K:<fc0, FaffSjS^* 

ai»w«a*fi*c u^c 

[00 11] 

WKiiJElt^-rV^^xlifcA^tta^hCcm**^ 
1*7-^9 F©IW©*MI«:^C»r«Ne«:B?H-r*. 5fe 
1*. *«W«cJ:SJS£^i'W^xi*A*ffiK:fflt»S© 
K*Kift5/^"7 — F©flBfiCcoi>TK98-r*. 06 
B> *J8W«c<t5J/t9-^9 F©J»l©*lli©«IB* 
^■TKHHr**. H7B, H6«C^0fc^-r7 
-^y F©JgffiH"C*5. 

[0 0 12] 06^1"J:^«:, #«B«cJ:6i/ + 9- 

f©» !©**©*»»• ±awcJBriay»2rac 



7 

<b#6 6, ni&VX2fflt&Z0XKL (SPffl) SO % > 
*7 — ^* F6 0&^**>>*©'<-^©fc*©' ,c -- 

(S»#x) *&vra#»5-f>8 8ac#p7 

1 & 0 2 JKlfctfX KB£ ft I » <fc 5 (Cfl * ©il 
BSrRW, »(C-*<DSe^BJ/t7-^7 F6 0© 
I^©l»»7 2KftHiSft*<fc5fcO % ffe©&j£#XB 
S>^7 — ^ F6 0©Tffi©**SU7 4 CcSfeffl ^ ta^> J: 

"fftfcfc, 07torVfJ:5K:, 5/*7—n? 10 
F 6 0 ©J6BB. *©«BKc» 1 K£#X©SMiJP 7 2 
*W^H*fct»T£S^i«3ft. **»K3l2El£;tf 

T£C£#T**. C©<tS. *2KJ£#X£»3KJ£ 
toSt«Si»tt*sft^Ji^*^ttac»»&«: 

[00 1 3] *JC, H8Zl»H9t#JHl/-C % 20 
J: 6 5/ +7 -a.* F<D»2 0SI»O}g«*»««:ttW-r 
5. H8B % - *»9!«CJ:*J/*7-^5r F©»2©*» 
©JBfti^TKffiHr**. *fc, H9B. 08fc^L 
fcW7— FOKffiHr**. S8RO'H9K:^T 
<t^cc % *»9§K:J:S2/+7 — F©»2©H»©J& 
fiB» B6atfB7*CiRLfcW7--^* FCC. S&3K 
foil** z>1c#>om 3J5j£#*«*&5 -f > 8 6 

«H©**a»c»iayw2 3?/xttaiP0 4, 9 6 
iB8ijccas[ufc»3^3SttHn8 8 i*«fc«cjifiru 

tl^o CCt, m3SJS^^^-{>8 6<b^3^ 30 
XttfflP9 8<b**-feA:a«>©»3Sl£^ag8«» *1 

ac«ir2^#;*MB£5wc#«u 3 as©®**/ 

fc. C<DJ:5ftH675SBl9CcSLteS/+7— F 
B> SfllKl£#*©ftHiP7 2. 9 4#8!2Ki£#*© 
«CfflP7 4*fct*»3fil£^©ftaiP9 8, 9 8fcjfc 

tifc»fiiS6K:iS«T*J:5«:u*tfcm> (HI 1# 

■> . *ur. Fo*aaas©¥aK± 

©**S«CJBjSl/r, »iJEfc#a©ifcaiP7 2, 9 4 40 
**fi©»SPXB^©ii#J«:ifi]to-&nBS^. * 
[0 0 1 4] »c. *JfflHJcJ:55l6^ + >^^aA 
*ffi©*JS©^flSCCOCiT^*HCcSiWr5. HI OB, 
*3WiK: «fc4Kj£* * >'<//*»A#£©» 1 ©I3£© 

»»*^-ria-c*s. **\ Hio*#jHrst, mi 
ra&tf*aaa*tf*B. ^tc — ^;fois«:m 
$n/cffiffipi 4o^e»&ffl$nr, kj£* + >^io 
0 rt©Sfi*;l/ * i 2 o ecus $ n/cSffi l l o ©if Sfl 

mvxmxzti <b> , *2Rj£*f^a^a«//x 
b, W7-^? F©+*a»c*aEstifcttiapi 3 o so 



#HJ2 00 0-2 1 2 752 
8 

cessans tit, ssi i oo&b^fcftvxi&xzti 

Z> (A) o cftK<fcr). >*-Vrt7, (Si8#x) ©Sffi 
±ccte»*ia««ft/<-y«*3WJS5l>Sh. 
©»Aa*«*Lfc»£T*oT«>. jB»aa©«y>B 
Wx.6n^ e jn^r. »iav*2Sj£^x©*n**i 
b, ffl<p©s)£^©fitaipcca»«C/^6<, ^©uss 
i/-r 7 -a, „ F©ft»aa f ^xfti&7 >©SJfe#i»± 

8 ft*. C©i«L »15jS*X©ttlHP14 0B. S 

si i o©±cc^ipu/c02Sl^^x©j§aft/^ , --^* 
»±r^<, *ri i o©»s^6^nsj:5"«:, 

1 1 0©*M(cAtttittai>. cftB> BJa*l/fcJ:5ec 

[0015] 0 1 1 TbM 1 3 £#J$OT, *»M 
K J: SHJt* + >^#^»A*ffi©ffi©SIJ6©»«*» 
WctftiBTS. Si IB. **WfcJ:*Si6^f 
X8lL\*ft©»2©SaS©)Ba«rjS-rBI"C**. *fc, 
H 1 2 B % #IS9Kc <fc*Kf6* 1 »<#X»A#ffi©* 
3©S8»©3B»«r^"ria"C*S. *fc. 01 3B, #36 
J: £5f&* -r > A*X»X*»D»4 ©HJ6©^!§ 
i^-TH-CAS. ccr, HI 0 fcH&KROcStf urB 
BC«HlW*tfU *©B«BftKWW««'*"*. 
[0 0 16] SI 10C5VrJ:3tt: % *|6BBK:<J:SSi£^ 
r>^^aA*ffi©»2©H»©»«B. *1K(6# 
*©StffiP 1 4 2#»2KJJtf/*©SMHP 1 3 0CCj:b-< 
■C»K1 1 0«KS6fc^Stifct(tt©S/ + 7--^9 
F*ffl^SCi«ciO. «AStiS*15J£'^ (C) 
±SH2Sf&#* (A) i©«5a!»*-Jia*J:<R± 
«ctms. CtiB, «aufcJ:5«:»lSl6^ 
^©ttfflP*»2^^©ttfflP«:lt^rT*K:s 6 
tcS4Sn/ci/^7^y F*«C»*ci«:j:OSSCc 
«U*f6tiS. 01 2(c^T«i:^tc, *^tc 
J: Z>m&* * >/^Xi*A*a©*3 
l»tlt S/ + 7-A., F3^S2SJCE^©^4SSAL 
(A) , WlKJt*XB5lS*'r>^©IIIB*6*Rl 
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jS^t^lOOtcfi^x-Ai 10Xte£&4>S j£#X<E>#£ffl&TU StS#X£S£AL^W£C£K:cfc 

r v 5J£* + >;<1 0 Oft<DU&RVEj]ZffiM<Dl"< >^'^^A^fiER^ntcmi^^ + 7-^y F£P 
Jl/Ki&£bT££{ti*#£o CVDtciifflL/c||jSS(D^^cj:^<!: v ISlSfotfXCD 

[0019] miSCc^x^&^Y>^:^6n ^-»^-^^2SJS^OiSA^^^i^o/c1^ 

C. DXttE) . f ^i, *x-;M 1 Oom^m mct&VZZ. <*6K, miSJS^S0^2J®£ 
-cffiA^ti/cmirat^^ -Jx-ai l 0±^S ^rn^^CciSA-r^^i, ffJJSOJ:^ 

nm*&&otc#>. &m#zzmiJz&xzt&t<CT&\ 20 [0 0 2 1 ] ;&cc xmitc^zm^+^^xxfaA 
Lxi>&iK commxztLxittimttzzm^. irfcRuztitcm^z^* F^ffl^r, pcv 

-^^x^ffiAur, ^x-^i 1 o±K:©##rcc v mi^^y^^xism &mnic£z>jj&) <o$hm 

aJS^X^iSAL/cJi^CC^ giJ^^^^^^SSA Sl£^Xil / r«NH 3 , ^SJfctf^iUrttT i C 
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[0020] »2SJ£^S:Br£eiH«ArS ^WTIB^ilO'C**. 
(A). ChfcJ;9 % **wM10OW«»t* [0 0 2 2] 

: 5 0 0 'C 
EE^J: 3 To r r (S3 99 Pa) 

ltf-f NH, lOOsccm + Ar 1 20 s c cm (2#) 

Ar 1 2 0 s c cm (4ft) — T i C 1 4 3 s c cm + 
Ar 1 2 0 s c cm (2ft) ->Ar 1 20 s c cm (4#) 

S^SlS : 5 0 0 'C 
IA:4Torr (&5 3 2Pa) 

llf-fi^: NH, lOOsccm+Ar 6 0 0 s c c m ( 2ft) - 
Ar 600sccm (4#) -»TiCl 4 3sccm+ 
Ar 60 0 s c cm (2ft) — ► A r 600 sccm(4ft) 
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*$»*>-5. ?t£t>%> C©l8»W«:*j«,»-C3!BiOfcT i 
NW*. -ASK, /«»Jr*BW4l/rffll>6*lSC4*» 
*©ffi|Ha*Vh3»ntf/h3l ( >Ki*f*l/li>*«. S 
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m^mmiMK.i>m*m-v*>z. c©ct5Jc. 3m 

S«±©5)EcWX*fflC»*^tIg(ctel>-Ctt. 08 CC 

*A-rsci*5-c**. c©it. afca»«si/«>-n>£ 40 
it.^x%» 1 saa/aflttft* -f > 8 2 £?t- u-cS«©Ji 
*ctt»U 3»9©SJtW^«. S2SV^3Slc.^ 
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wcwtssAu stoBSfio^aKciftwratA-r 

SCitCiO. S/t7^> KS^SJS^ + >^'©rtSP 
[0®©fS3i&iftH)!] 

[ian S£*©g£5£^+ Nj Fofltatw-nwi 



[02] 0 ltC>S§*lfci'f7~ F©fi 

[0 3 ] s£*©»«s;s/+ «7— ^ v F©*a*K-)-Kn 
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[04] 03(C^S*lfc->i' , 7-^;' F©JSffi0. 
[05] 03&U ! 04{CjnL/c~> + , 7-~-f F*ffli<>r 

[06] *«WK«t 5->t7-^vFOSl ©£it©J& 
S8£7jVr§r®0. 

[07] 16K^l/fci/tV-^-; F©JSM0. 
[08] *8mK.£hi"r'7-^v \~®%2<D9m<D% 

[09] 08K^l,fc^*'7-< F©H®0. 
[010] *»W«:J:*Ri6^t>/<^«A*tt©a 
1 ©iQfe©^!5§£jr;T0. 

[011] *^WtcJ:*SJS^ + >^^i!ftA*S©S 
2©SU6©^!?§£^?0. 

[012] ^fgSBtCfc-SSS* 1 1 >/<#*aA#ffi©!fi 

3©Hit©^.®%^0. 

[013] ^WtcJrSSlc^t w<#*i£A#ffi©S 
4©jliS©^S§ ; Sr^f0. 
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